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Abstract

The purpose of this project is to create a standard layout for Patagonia retail stores. Currently,
Patagonia has no standard layouts to follow when they update or open a new store; this has
resulted in improper layouts and not fulfilling customers’ needs. This project will develop a way
for Patagonia to solve both of these problems based on statistical engineering. The outcome of
this project will result in a standard way for determining the optimal layout for new or updated
Patagonia retail stores while meeting the business needs of the location.
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Introduction
The purpose of this project was to develop a method for Patagonia to determine the
optimal layout of a new retail store or update an existing store. The new layouts provide for
more product throughput, while paying close attention to the environmental effects that
changes could cause. Currently, Patagonia has a problem with allocating adequate space for
the varying departments that one of their retail stores may have. For the way operations are
currently handled at Patagonia, there is no standard for department spacing and this results’ in
large rooms for specialty products and smaller rooms for the everyday wear that is carried. This
allocation spacing error has a direct effect on the company and to the customers who shop at
Patagonia retail stores.
Given the effects the current layouts have on the company and the consumers it is vital
to determine a layout that will meet the needs of both. The allocation of space is important to
how Patagonia stocks their floor with products; they do not want rooms to appear empty so
they keep the shelves stock as best they can. This is the reason why they use larger rooms for
specialty attire, even though the everyday wear is where the majority of sales occur. The
optimal design layouts were generated at the department level based on historical department
sales and incorporating regional selling differences of particular products. With the combination
of statistical data and Patagonia’s primary interest of the environment has allowed for a layout
design that improves customer satisfaction, product throughput, and still minimizes Patagonia’s
carbon footprint.

Background
Patagonia Inc. is a Ventura, California-based clothing company, focusing mainly
on outdoor clothing. Yvon Chouinard founded it in 1972. Patagonia offers many varieties of
outdoor clothing primarily marketed towards skiers, campers, surfers, hikers, rock
climbers, Nordic skiers and others. Though Patagonia is considered a sport-specific apparel
manufacturer, with the recent popularity of Patagonia growing some of the company's most
popular and successful products are considered general apparel.
Not only is Patagonia one of the leading privately ran outdoor clothing companies, its
primary focus is on helping the environment since the inception in 1972. The mission statement
of Patagonia is:
“Build the best product, cause no unnecessary harm, use business to inspire and implement
solutions to the environmental crisis.”
Patagonia commits 1% of their total sales or 10% of their profit, whichever is more, to
environmental groups. The fact they donate the larger amount of money only intensifies their
interest in the environment. Since 1985, when the program first started, Patagonia has donated
$25 million to over 1,000 organizations. In 2002, Yvon made the 1% for the Planet; this group
now consists of roughly 1,500 members that donate 1% of their sales to over 2,000 charities.
Not only does the company donate large amounts of money to environmental charities, they
offer their employees an Environmental Internship. These internships allow employees to take
up to two months off with full pay and benefits to volunteer for the charity of their choice. They
are so renowned for their environmental practices that Wal-Mart contacted them for insight on
how to improve their supply chain. Over the last two years, Patagonia has shared its knowledge
with Wal-Mart for a greener supply chain—for free. This is great for Patagonia because they
are not a big enough company to make a huge impact but if when they spread their ways to
companies such as Wal-Mart, for free, it shows the culture that the company is promoting.
While Patagonia donates a lot of money to environmental charities, they still have a
business to run that needs to remain profitable for them to continue contributing to charities.
Within their company, they do many things to ensure they are respecting the land. In 2008,

Patagonia won the 'Eco Brand of the Year' award at the Volvo Eco-Design Forum during the
ISPO Trade Show in Munich. Earlier in the year Patagonia set a goal to make all of its’ clothing
recyclable by fall of 2010; however in their most recent holiday catalog they stated that they
will not reach this goal until fall of 2011. Patagonia also demonstrates their environmental
consciousness in the design and construction of their facilities. The Reno Nevada Sales Center
(warehouse) is a great example of Patagonia consciously designing facilities; the warehouse is
certified by LEED with Gold certification. In the next section, many Industrial Engineering
aspects are discussed and provide the fundamentals for the design of optimal store layouts that
meet Patagonia’s business standards as well as fulfilling the needs of the customer.

Literature Review
Company Culture
While developing ideas for Patagonia Inc. (PI), I had to pay close attention the company’s culture
and unique operation practices. Yvon Chouinard started his first company Chouinard Equipment
(becomes PI) in the late 1950’s producing rock-climbing equipment and in 1964 he produced his first
mail-order catalogue, a one-page mimeographed sheet containing advice not to expect fast delivery
during rock climbing season [9]. The fact that Yvon declares that you should expect slower delivery
during rock climbing months shows that he was not conceived by making money with his company but
providing a product for a specific customer.
In 2001, Yvon cofounded 1% for our Planet, a group of businesses that contribute at least 1
percent of their net annual sales to groups on a list of researched and approved environmental
organizations [9]. The fact that this donation was based on sales and not on profit shows Yvon's
dedication to protecting our environment. Yvon is a man that would rather explore nature than sit at a
desk doing business work and the designs of his products are based on that philosophy. PI has
employees whose job is to test their products before they reach the market. I do not mean that they go
a lab room and test the product; they go on camping trips to test these products in the environment
that they are meant for and within that they think of ways that it could be improved to better suit the
environment [9]. This overall gives me a perspective of how Yvon expects the company to operate and
the decisions I make must reflect his operating goals.
Store Design
The store layout is only best if it is optimizing its space. While taking into account customer
traffic patterns, merchandise displays, and permanent structures like aisles and fixtures. These
constraints are more important when you need to follow store standards do to it being a chain [5].
When finding a location for the store there needs to be a focus on an already semi-sustainable building.
This would drastically improve the process of meeting LEED standards. These semi-sustainable features
include searching for buildings with solar power already implemented, with green roofs, and companies
that use recycled water for flushing toilets and irrigation [11]. LEED offers two different types of
certification for retail stores. LEED (for Retail New Construction), is designed for new construction,
freestanding buildings where the retailer controls the shell and interior [12]. This is certification for the
entire building and operations. The other, (LEED for Retail Commercial Interiors), is designed to certify a

single tenant space [12]. The layout and design should make it easy for the customers to circulate the
whole store [5].
In the retail sector LEED certification is not very common. Of the nearly 1500 projects registered
for certification by end of April 2007, less than 100 were retailers [10]. A Chile company, Falabella, is a
retail store who is committed to sustainability. In the fall of 2007, Falabella decided to take part in the
LEED-CI for Retail Volume Build Pilot Project, which seeks to make the LEED review and certification
process more efficient and cost-effective for multiple projects pursuing LEED within a portfolio while
maintaining LEED's rigorous quality assurance [12], becoming the first retail chain outside the U.S. to do
this [10]. A Chipotle Grill in Illinois achieved the Platinum level of certification form LEED; it is the first
restaurant to participate in the program to achieve the award for the Retail pilot program [10].
Although LEED certification is very important to show customers that the business focuses on
the environment, but consequently it can be very costly for the company to achieve LEED certification.
Just as RFID companies have to analyze the cost of becoming green. The key issue in all green building is
real costs verse speculative benefits [10]. In most urban areas recycling 75 percent of construction
waste is at virtually no cost for the project because these techniques are already implemented [4]. While
companies who are in the rural area are not at this luxury and thus would have to pay for these
improvements, only spending more money to becoming LEED certified. Vento Residence in Calgary is an
apartment center located above shopping. Vento achieved a 45 percent reduction in energy by
improving insulation, low-e windows, exhaust air heat recovery ventilation, and lighting occupancy
features [4].
Staffing can be a difficult task, which has a high determination in the quantity of customers that
enter the system. Workforce management (WFM) (also known as workforce optimization) refers to any
technology or business software designed to help organizations manage their forecasting, scheduling,
tracking, evaluating, and compensating employees [2]. This tool can play a vital role in a retail chain.
Retailers can use WFM to leverage recent upgrades and investments in point-of-sale applications,
hardware, and store systems to make employees more productive [2]. The goal is to have the right
people working at the right time so that you are never overstaffed or understaffed [2].

Inventory
Inventory control is a key factor to operating a successful retail store. Being able to locate the
entire inventory is going to be important so that money is not being lost. RFID can improve the accuracy
and speed of process and the traceability and the visibility of products throughout supply chains [6].
Replenishing inventory and ensuring products are always stocked and the use of RFID reduces handling
and distribution cost and increases sales by reducing stock-outs [6].
RFID implementation is not cheap; it still takes a significant investment to implement it into the
organization. In order to decide to integrate RFID into the supply chain, companies have to analyze the
economical impact of RFID implementation [6]. Beyond the direct benefits of increases in sales and
decrease in losses, indirect benefits are customer satisfaction and decrease in customer response time which cannot be quantified but can affect direct benefits in the end [6]. One other key factor that RFID
can do is lower theft occurrences. Theft can occur in several forms such as employee theft, shoplifting,
and collusion when a staff member collaborates with a customer to steal products [7].
For certain companies it can be beneficial for implementing RFID technologies but with
investment being so great it may be more beneficial for companies to stick to the traditional bar coding
method [6]. RFID is operational improvement, which has a direct impact on the financial performance
measures, such as inventory level, service level, return on investment, and working capital requirements
[8].
Within the retail industry, it is very important to have a quick turn-around of the product line.
You can use simulation to analyze and determine optimal way for company to stay up on their
inventory. “The Textile/Clothing Technology Corporation”, ([TC]2), decided that establishing their own
simulation-based scheduler was a cost effective tool that could accurately account for the complexities
found in small textile and apparel manufacturers [1]. For simulation scheduling it is beneficial to have all
the data in external files, this enables the company to change scheduling scenarios without altering the
integrity of the actual model logic [1]. A factor that comes from using external files is that it is easy for
noon-simulation users to use the scheduler.
Within the apparel industry, there are many variations in consumer spending habits. A schedule
simulator can test system robustness to demand fluctuations, experiment with sales forecasts and
product mix, determine if the company is ready for future demand, and perform “what if” analyses for
unexpected customer decisions. At each location (point at which inventory will need to be replenished)

we must determine whether it is best to satisfy demand, backorder it, or reject it. In doing so, we must
balance inventory-holding cost against the cost of backordering and the cost of lost sales [11]. Irregular
demand can be very costly for companies so it is best to be prepared for all cases. RODA, a company in
Greece that sells castors and wheels, has implemented a decision support system (DSS) that monitors
their inventories in. It cooperates smoothly with the ERP system that they had implemented in 2007; the
ERP system feeds the DSS with demand information and the DSS returns the recommended base stock
values [7].

What to Design
Determining the Need
While taking into consideration the focus of Patagonia’s business, Amanda Koper, of Patagonia, and
myself developed two conceptual designs that Patagonia needs. Currently Patagonia is in the process of
expanding their surf line and opening more surf oriented stores worldwide. With this expansion
occurring, it is best for them to have a standard layout for the optimal functionality of a surf store. While
the surf line is important for future sales, it was apparent that kids’ sales were not optimized. While
analyzing sales records for previous years, it is apparent in metropolitan cold climate areas that kids
clothing sales are strong, but the layouts are not meeting the needs.

How to Meet the Need
To determine the optimal layout for the two types of stores, I identified the current stores that have
similar characteristics to these stores. For the surf store, location determined which current stores
would serve as a reference for adequate spacing. Whereas for the kid’s store, departmental sales for the
previous years were used to see which stores had considerable impact in sales due to the kids
department.
Surf Layout
•
•
•
•

Ventura (CA)
Santa Monica (CA)
Cardiff (CA)
Hawaii

Kids Layout
•
•
•
•
•

Boston (MA)
Westport (MA)
Soho (NY)
UpperWest (NY)
Chicago (IL)

After deciding which stores to use for each layout, it was time to determine which departments would
be included in each layout. This was done by seeing how each department performed and determining if
it should be included in the layout. The process of choosing departments will further be discussed for
each layout.

Analysis of Facilities
Common Rooms
To simplify the layouts for Patagonia it was decided that it was best to make certain rooms the exact
same, these rooms include: women’s restroom, men’s restroom, janitor’s closet, and the management
office. These rooms were chosen to be the same because they have no direct link to the sales of a store.

Restrooms
The restrooms in the stores are intended for employees only and will not be located on the sales
floor. The project design for the restrooms includes touch less water fixtures, composting toilets, and
eco-friendly urinal. With these items, Patagonia will be drastically cutting back on the use of water in
their stores. Items such as air dryers, soap dispensers, and sinks are to be ADA approved and focus on
preserving our planet.

Personnel Requirements
For space planning purposes, 12.5 sq ft (2.5' x 5') to 15 sq ft (3' x 5') should be allowed for each toilet, 6
sq ft should be allowed for each urinal, and 6 sq ft should be allowed for each sink. The restroom must
be on the ground level of the facility. In addition, there are many codified requirements for restroom
facilities to meet the Americans with Disabilities Act guidelines, which include:
•

Grab bar mounted 36 inches above ground

•

Keep 30 inch to 48 inch clearance space for wheel chair accessibility

Men’s Restroom
For the complete layout of the men’s restroom, refer to Appendix C Figure #2.

Women’s Restroom
For the complete layout of the women’s restroom, refer to Appendix C Figure #3.

Table #1, Restroom Equipment

Office
Office spaces needed to accommodate two employees at a time. One of the desks will be for the store
manager, while both of the assistant managers will share the other. Office spaces will include
technology, furniture, and lighting to accommodate each employee. For complete layout of the office,
refer to Appendix C Figure #
Table #2, Office Equipment

Janitors Closet
One primary concern when it came to designing the janitor’s closet was keeping it in proximity to a
water line. This is done by placing the closet right by the restrooms so the water line is non-issue. For
the complete layout of the janitor’s closet see Appendix C Figure #1.
Table #3, Janitors Closet

Departments
Patagonia separates their items of clothing into different departments depending on the purpose of the
clothing. These departments include:
•

Men’s Lifestyle

•

Body

•

T-Shirt

•

Women’s Lifestyle

•

Equipment

•

Velocity

•

Alpine

•

Footwear

•

Wetsuits

•

Performance
Baselayer

•

Kids’

•

Fishing

•

Promo

•

Ski/Snowboard

•

Accessories

Not all of the departments are in every store, but there are select departments that should be included
in any store regardless of location or specialty:
•

Men’s Lifestyle

•

Women’s Lifestyle

•

Alpine

Just because an entire department will not be offered in a store does not mean that key items will not
be assorted and displayed in different departments. The structure of the departments will later be
discussed individually.

Lifestyle Department
The Lifestyle department is by far the most important department for Patagonia. The Lifestyle
department is the everyday section that Patagonia offers, this making it the most popular department.
Regardless of the store, it had the most sales of any other department. It varied from store to store on if
the men’s or women’s would do better, but the difference was negligible.
As stated earlier, this is Patagonia’s everyday attire department, so a factor of designing the layout was
keeping space for the smaller department items that do not require there own individual room. These
departments are location specific. The departments to be included in the Lifestyle department are:

Table #4, Lifestyle Department Breakdown

Surf Store

Kids Store

Performance Baselayer

T-Shirt

Velocity

Velocity

Body

Body
Accessories

When allocating space for the overall layout, the most space went to the Lifestyle department. Since the
difference in sales was negligible from men’s and women’s, they were each allocated the same amount
of space. For complete layouts of the Lifestyle Department, refer to:
Table #5, Lifestyle References

Appendix A
Appendix A
Appendix B
Appendix B

Figure #7
Figure #5
Figure #5
Figure #7

Men's – Kids Store
Women's – Kid’s Store
Men's - Surf Store
Women's - Surf Store

Alpine
The Alpine department is classified as cold weather specific attire. Across all stores, the Alpine
department had significant amount of sales, requiring it to have its own room. While the attire is cold
weather specific, the only other department that is shared with Alpine is the Ski/Snowboard.
Two key differences in each layout were strategically made to optimize the floor layout:
1. The Kid’s Store has the Alpine department right in the middle of the store, this was
specifically done because both men and women both utilize the Alpine department
2. The Surf Store has the Alpine department located in the back of the store. This was done
because now customers will have to walk through the whole Surf Store to reach the
Alpine department
For the complete layout of the Alpine department Surf Store refer to Appendix B Figure #8. For the
complete layout of the Alpine department Kid’s Store refer to Appendix A Figure #6.

Surf Design
Taking into consideration all requirements for each department and the strength of relationships
between them, several alternatives were generated. After narrowing down the decisions, a final layout
was chosen, which can be seen in Appendix B Figure #1. While determining the final layout it was
necessary to decide which departments would be included in the layout and the allocation of space for
that department.

Equipment Department
The equipment department consists of but not limited to backpacks, surfboards, & surf accessories. The
placement of the Equipment department was chosen because:
1. It is a lure to customers. These stores are typically beach front property and this is all
the items you would typically need at the beach
For the complete design of the Equipment department, refer to Appendix B Figure #2.

Promotional/T-Shirt Department
The Promotional/T-Shirt department is directly targeted towards the Surf line. There are two key items:
1. Surf Videos
2. Custom designed Organic Cotton Screen-Printed T-Shirts
The location of the department was chosen for the same reason as the Equipment department. The
complete layout of the department can be seen in Appendix B Figure #3.

Accessories Department
The Accessories department consists of but not limited to: sunglasses, eco-totes, & reading material.
The location of the department was chosen do to the nature of the articles being carried. They are
typically not the items that brought the customer to the store, but rather the items he decides to buy as
he is checking out. This department is considered a waiting queue for the customers. For the complete
layout of the Accessories department, refer to Appendix B Figure #4.

Wetsuit Department

1

The Wetsuit department is growing faster than any other department. Patagonia has recently
pursued the wetsuit market, and has not looked back since. Patagonia wetsuits are much warmer than
standard nylon-lined suits. They offer four models– R1, R2, R3, and R4 – all available in cuts for men and
women. The location was decided based on the appeal to men and women, so it should be accessible
from each of there departments. For the complete Wetsuit department layout, refer to Appendix B
Figure #6.

Fitting Rooms
The Fitting rooms were designed following proper spacing allocations necessary for someone to change
clothes. The men’s fitting room is the exact same as the women’s fitting room. Each room is separated
by a permanent wall with a curtain as an entrance that opens to the corresponding Lifestyle
department. There is a wall strategically placed to separate the Lifestyle departments from the Alpine
department and this serves as coverage to the Fitting rooms. For the complete design of the Fitting
Rooms refer to Appendix B Figure #9.

Kids Design
The reason for having a store with a Kids department is only acceptable in metropolitan areas that
endure extreme weather. This does not mean that no kids products should be carried unless they have
there own room, but rather carry a small selection of kid’s clothes in the stores. This was determined
based the sales of each store and then determining similarities between the stores with high kid’s sales.
For the complete store design, refer to Appendix A Figure # 1. Future possible sites of implementation
could include:
•

London, England

•

Stockholm, Sweden

•

Moscow, Russia

Performance Baselayer
The performance Baselayer clothing is primarily designed going under your normal clothes. The biggest
competitor for Patagonia in this department is Under Armour. There is a variety of different styles for
all sorts of different weather. For department design, refer to Appendix A Figure 3.

Kids Department
The Kid’s department sells clothes for children up to the age of 11. This means that these kids are not
doing there own shopping, but mom and dad are buying there clothes. We have already determined
which type of cities needs to have a Kid’s department, now we need to determine the location of the
department within the facility. The location was decided because:
1. When parents enter the store to shop for their children they will have to walk all the
way to the back of the store to get to children’s clothes. This will have taken them
through the rest of the store seeing everything they can get for themselves

Fitting Rooms
The Fitting Rooms for the Kid’s Store have there own individual rooms for men and women. The rooms
are each located at the end of the Lifestyle department corresponding to gender. A curtain wall
separates the fitting room from the rest of the store. This provides a feel of comfort for changing
clothes, and since kids shall be present, it is best to have a separate room. In each fitting room, there are
three individual changing stalls, clothing rod, and folding/storage table. A permanent wall with a curtain
entrance separates each stall. Provide a clothing rod and folding/storage table for the convenience of
the employees. This will enable employees to handle go-backs much easier. For complete design of
Fitting Rooms refer to Appendix A Figure #9 & #10.

Financial Analysis
The analysis was calculated for the proposed surf layout facility as an indication of the viability of the
project. The income and expenses for the kid’s layout will not directly scale with the surf layout but can
be calculated through a similar manner. For full data regarding Financial Analysis, refer to Appendix D.

Facility Rental Costs
Facility Rental Costs are calculated using averages for the retail stores. Retail store space costs
approximately $11.00/square foot per month. The total facility is 5,456 square feet.

Employee Wages
The employees at each store are considered non-labor employees.
Positions
•

Store Manager

•

Assistant Store Manager

•

Sales Representatives

Table #7 – Wages

Energy Costs
Several classifications must be examined to calculate energy consumption costs for one year. We must
have the following information to calculate energy consumption:

•

Climate Zone

•

Occupancy Type

•

Power Factor

•

Load Factor

•

Average VA/sq ft

•

Cost/ kw-hour

While the surf facility will be located in coastal regions, we assumed that it would follow climate zone
“T”. Our design falls under “Clothing/Shoes” occupancy type. This occupancy type has a typical power
factor of 85% and load factor of 42%. The average peak VA/sq ft for “Clothing/Sales” in Climate Zone T is
5.4. To calculate an energy estimate we will assume all 5456 square feet fall into the “Clothing/Shoes”
occupancy type.
Load Factor = Average Demand (kW) / Peak Demand (kW)
Power Requirement = 5.4 x 5456 sq ft = 29462.4 VA
Peak Demand = 29462.4 VA x 85% = 25.03 kW
To get the average demand, multiple by 44% (the load factor):
Average Demand = 25.03 kW x 42% = 10.52 kW
To calculate the total energy, we assume a 10hr day for 300 working days per year:
(10 hr/day) x (300 days/year) x 10.52 kW = 31,560 kW-h/year
At $0.16/kW-h, the cost would be:
($.16 /kW-r) x (31,560 kW-h/year) = $5,049.60 per year

Furnishing Costs
Furnishing costs are the costs that go into furnishing the entire store. All costs are reflective of the actual
cost and can be found for purchase. All lists of products and there cost can be seen in Appendix D Figure
#8.

Income
The income is calculated from the average purchase price and estimated number of transactions per
year. The selling price was assumed at $100.43 based on researched data. First year production is
estimated to be 8,750 transactions, 50% of full capacity, assuming that store would not be open the full
year and time to gain popularity in new market. Full production in the remaining years is estimated to
be 17,500 transactions.

Depreciation of Investments
Depreciation is calculated using the Modified Accelerated Cost Recovery System (MACRS). All of the
investments in equipment and other assets for the facility are divided into classes and depreciated using
the corresponding class lives. This method is required under the United States tax code. For MACRS
depreciation, each investment is categorized with a Class Life as defined by the IRS. The Class Life
corresponds to a MACRS depreciation schedule that prescribes the percentage of the initial investment
that can be depreciated in a given year.

Net Present Value (NPV)
The Net Present Value is a calculation that adjusts all cash flows at a specified interest rate to represent
the current value of the future returns from the project. A positive NPV is indicative of a good project.

Internal Rate of Return (IRR)
The Internal Rate of Return (IRR) is defined as the interest rate for which the Net Present Value of the
project equals zero. An IRR greater than a company’s Minimum Acceptable Rate of Return (MARR) is an
indicator of a good project.

Appendix A: Kid’s Store
Figure #1 – Overall Kids Store Layout

Figure #2 – Entrance

Figure #3 – Performance Baselayer

Figure #4 – Check stand

Figure #5 – Women’s Lifestyle Department

Figure #6 – Alpine Department

Figure# 7 – Men’s Lifestyle Department

Figure #8 –Kids Department

Figure #9 – Men’s Fitting Rooms

Figure #10 – Women’s Fitting Rooms

Figure #11 – Employee Belongings

Figure #12 – Inventory

Appendix B: Surf Store
Figure #1 – Overall Layout of Surf Store

Figure #2 – Equipment Department

Figure #3 – Promo/T-Shirt Department

Figure #4 – Men’s Lifestyle Department

Figure #5 – Wetsuit Department

Figure #6 – Women’s Lifestyle Department

Figure #7 – Alpine Department

Figure #8 – Men’s Fitting Rooms

Figure #9 Women’s Fitting Rooms

Figure #10—Employee Room

Figure #11 – Inventory

Appendix C: Common Rooms
Figure #1 – Office

Figure #2 – Men’s Restroom

Figure#3 – Women’s Restroom

Figure #4 Janitors Closet

Appendix D: Finances
Figure # 1 – Assumptions

Figure #2 – After Tax Cash Flow

Figure #3 – Before Tax Cash Flow

Figure #4 – Income

Figure #5 – Expenses

Figure #6 – Wages

Figure #7 – Depreciation

Figure #8 – Furnishing Costs

Figure #9 – Energy Climate

Figure #10 – Energy Type
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